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ABSTRACT 
 

The purpose of this investigation is clarifying the effect of humic acid, ascorbic acid and citric acid used 
either separately or in combination form on physical and chemical properties of Ruby seedless grapevine during 
two successive seasons (2014 and 2015). Humic acid, ascorbic acid and citric acid at (300, 2000 and 2000) ppm, 
respectively were applied on clusters and leaves twice a year, the first one when berries diameter reached 8mm 
and the second after a month later. The results demonstrated that, all treatments achieved the increment and 
improvement of all parameters compared with the control, while the treatment which included a combination of  
humic acid, ascorbic acid and citric acid gave the best effectiveness compared with the other treatments in the 
two successive seasons. 
 
Keywords: Humic acid, ascorbic acid, citric acid, total phenol, anthocyanin 

 

Introduction 
 

Grapevine (Vitis vinifera L.) is one of the most important fruit crops in the world and considered an 
important sources of antioxidants such as vitamins, phenols, flavonoids, anthocyanins, dietary glutathione, and 
endogenous metabolites, therefore, grapes is contributing significantly to the health benefits (Anastasiadi et al., 
2010). 

In the past, agricultural production was focused only on maximizing the quantity of fruits and vegetables 
produced for commercial market. Over the past few years modern consumers gave more intereste in determining 
the relevant dietary especially the sources of antioxidant. Much attention has now been placed on the 
agricultural practices that will enhance the nutritional content of fruit and vegetable (Wang, 2006). 

Antioxidants can act as free radical scavengers, peroxide decomposers, singlet and triplet oxygen 
quenchers, enzyme inhibitors, and synergists. Several antioxidant components were found in fruits which 
provide protection against cancer and heart disease in addition to many of other health benefits. Researchers 
found that pre-harvest conditions such as climate, light intensity, soil type, compost, mulching, fertilization, 
increasing carbon dioxide concentration in the atmosphere and application of naturally occurring compounds 
can affect the antioxidant content and antioxidant activity of fruits (Antolovich et al., 2002).  

Phenolic compounds are divided into two groups: flavonoid (anthocyanins, flavan-3-ols, condensed tannins 
and flavonols) and non-flavonoid (phenolic acids and stilbenes) compounds. Each group consists of polyphenols 
which is directly responsible for the special characteristics of specific grape varieties. Phenolic compounds have 
attracted much interest recently because they have a variety of beneficial biological properties such as potent 
antioxidant, anticarcinogenic, antimicrobial, anti-inflammatory and antihypertensive activities and reduce the 
risk of chronic diseases like cardiovascular diseases (Leifert and Abeywardena, 2008).  

Anthocyanin pigment belongs to flavonoid groups and is responsible for the attractive colors such as red, 
purple, and blue colors which found in many fruits and vegetables while fruits are the main sources of 
anthocyanins in nature. Anthocyanin give the highest nutritive value for fruits due to their antioxidant, 
anticarcinogenic, anti-inflammatory and anti-angiogenic properties, it also improve the nutritional value of 
processed foods by preventing the oxidation of lipids and proteins (Elham et al., 2008).  

The most important anthocyanidins are pelargonidin, cyanidin, peonidin, delphinidin, malvidin, and 
petunidin.  These aglycones differ in the number of hydroxyl and methoxyl groups in the B-ring of the flavylium 
cation. The main anthocyanin of Vitis vinifera L. grapes is malvidin-3-glucoside because it is more stable than 
other anthocyanins due to dimethyl oxylation of the molecule (Ren, 2005) and located in the thick-walled 
hypodermal cells of the skin with amounts varying according to variety, ecological conditions and viticultural 
practices (Adams, 2006 and Downey et al., 2006). 

Antioxidants such as citric acid and ascorbic acid have auxinic action and also synergistic effect on 
flowering and fruiting of fruit trees, lately, antioxidants are used instead of auxins and other chemicals for 
improving growth and fruiting of several fruit trees (El-Sayed et al., 2000; Maksoud et al., 2009). Ascorbic acid 
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and citric acid have main functions in plant as antioxidant and enzyme cofactors. They participate in a variety of 
processes such as photosynthesis, cell wall growth and cell expansion, resistance to environmental stresses and 
synthesis both of ethylene, gibberellins, anthocyanin, abscisic acid and hydroxyl proline. They have synergistic 
effect on improving growth, flowering, yield and fruit quality of fruit crops. They also play an essential role in 
signal transduction system, membrane stability and functions, activating transporter enzymes, metabolism and 
translocation of carbohydrates (Smirnoff, 1996; Elham and Shahin, 2006 and Maksoud et al., 2009). 

 Humic acid is the main fractions of humic substances (HS) and considered the most active components of 
soil and compost organic matter. The functions of humic acid on plant growth can be divided into direct and 
indirect effects. Indirect effects such as enrichment in soil nutrients, increase of microbial population, higher 
cation exchange capacity (CEC), and improvement of soil structure whereas direct effects are various 
biochemical actions exerted at stimulate plant growth and consequently yield by acting on mechanisms involved 
in cell respiration, photosynthesis, protein synthesis, water and nutrient uptake, enzyme activities of the cell wall 
membrane or cytoplasm and mainly of hormonal nature. Researchers proved that, humic acid has the same 
effect of hormone such as auxin-, cytokinins- and gibberellins (Pizzeghello et al., 2002 and Chen et al., 2004). 
Nowadays, the use of humic acid has increased with increasing the agricultural production as soil and/or foliar 
application to the plants. Foliar spraying is a new method for fruits feeding, in which micro and macro nutrients 
in the form of liquid fertilizers are used on leaves. Bio-organic fertilizers become the important method in 
reducing the chemical fertilizers application and hence reducing the environmental pollution along with 
reducing the production cost. Humic acid (HA) is a promising natural resource that can be used as alternative 
rather than synthetic fertilizers for increasing crop production (Mac-Carthy et al., 1999). 

This research aims to study the effect of humic, ascorbic and citric acids alone or in combination form to 
improve physical and chemical properties of Ruby seedless grapevine. 

 
Materials and Methods 
 

This investigation was carried out during two successive seasons (2014 and 2015) to study the effect of 
foliar applications with humic acid (HA) and two antioxidants such as ascorbic acid (AS) and citric acid (CA) 
on "Ruby seedless" grapevine which was cultivated at the Pomology Department, Faculty of Agriculture, Assiut 
University. 40 vines of 15 years-old were selected, spaced at 1.5x2 m apart and grown in clay soil and trained in 
traditional double cordon system (leaving 40 buds/ vine) with two wires the first wire was at 80 cm height above 
the soil, while the second one was at 160 cm above soil. The tested vines were healthy, uniform in vigor as 
possible and divided for achieving this study. All vines received the standard agricultural practices that are used 
in the vineyard including soil fertilization, irrigation and pest control. 
          Clusters and leaves were sprayed with the following solutions two times a year on the same vine:  the 
first one when berry diameter reached 8mm and the second one was a month later from the first one.  
1- Humic acid (300 ppm) /vine. 
2- Humic acid (300 ppm) + Ascorbic acid (2000ppm)/ vine. 
3- Humic acid (300 ppm) + Citric acid (2000ppm) / vine. 
4- Humic acid (300 ppm) + Ascorbic acid (2000ppm) + Citric acid (2000ppm)/ vine. 
5- Ascorbic acid (2000ppm)/ vine. 
6- Citric acid (2000ppm) / vine. 
7- Ascorbic acid (2000ppm) + Citric acid (2000ppm)/ vine. 
8- Control (water spraying). 
        Each treatment sprayed on 5 vines forming 3 replicates. Each replicate content 6 clusters taken from the 5 
vines, the chosen clusters were always homogenized. All treatments were sprayed at the same day in the 
morning (6-9 am.) by using a hand pressure sprayer. Triton B as a wetting agent at 0.1 % was added to all 
solutions.  

The following parameters were determined in the seasons of the study are:- 
Weight of pruning wood (kg) was estimated by weighing the one year old wood, which was removed from each 
vine during the season (last week of December). 

 
 Total carbohydrates, total nitrogen and C/N ratio in canes:- 
 
Total carbohydrates in canes (%):  

The canes per each replicate were cut, oven dried at 70°C till a constant weight and finely grinded, then 0.1 
g of samples was submerged over night in 10 ml of 80 % (v/v) ethanol at 25 °C with periodic shaking. The 
ethanolic mixture was filtered and the ethanolic filtrate was made up to known volume. Carbohydrates firstly 
hydrolyzed into simple sugars using dilute hydrochloric acid. In hot acidic medium glucose is dehydrated to 
hydroxymethyl furfural. This compound forms with anthrone a green colored product with a maximum 
absorption at 620 nm, standard curve was prepared by taking 0, 0.2, 0.4, 0.6, 0.8 and 1 ml of glucose. Amount of 



Middle East J. Agric. Res., 5(2): 123-131, 2016 
ISSN: 2077-4605 

 

125 

 

carbohydrates present in 100 g of the sample = mg of glucose/volume of test sample x 100 (Hedge and 
Hofreiter, 1962). 

 
Total nitrogen in canes (%):  
 

The canes per each replicate were cut, oven dried at 70 °C till a constant weight and finely grinded. Then, 
0.2 g crude dried powder from each sample was wet digested with a mixture of concentrated sulphuric acid and 
perchloric acid, then heated until become clear solutions (Peterburgski, 1968). After digestion, the clear solution 
was quantitatively transferred into 50 ml measuring flask with distilled water and kept for determinations. The 
modified micro-kjeldahl apparatus of Parnars and Wagner as described by (Jones et al., 1991) was used for total 
nitrogen determination according to the method of (A.O.A.C., 1985). 

 
C/N ratio in canes:  
 

The obtained ratio was calculated by dividing the percentage of total carbohydrates on total nitrogen. 
 
 Leaf constituents:-  
 

At harvest date, leaves were collected from mature leaves (5-7th leaves from shoot top) opposite to basal 
clusters to determine total chlorophyll content, N.P.K and Fe content. 

 
Total chlorophyll content was determined with a SPAD-502-meter (Minolta Camera Co., Osaka, Japan). 
 
N.P.K and Fe Contents:  
 

Leaf samples were washed firstly with tap water, and next with distilled water and non-ionic detergent, and 
then they were dried with an air oven at 70°C and subsequently grind manually with mortar and pestle. One 
gram of powder was burned in muffle oven at 550± 25°C. The resulted white ash was then dissolved in 10 ml of 
2 N HCl and adjusted to a volume of 100 ml by distilled water for determination of macro- and micro-nutrients 
(Chapman and Pratt, 1961). Potassium was determined by flame photometer and phosphorous content 
determined by spectrophotometer. Total nitrogen content was determined using Kjeldhal method (Olsen et al., 
1954 and Jakson, 1973). Total iron was determined using ICP (Inductively Coupled Plasma Emission 
Spectrophotometer) (ICPA 6200) (Jones and Case, 1990). 
 
Berries and juice properties:-  
  
Physical properties:-  
 
      Two clusters were taken randomly from the yield of each vine forming 3 replicates and made as a composite 
sample for physical and chemical determinations. 

 
Cluster weight and weight of 100 berries/cluster were determined in grams by using analytical balance. 
 Juice volume of 100 berries/ cluster was determined in ml by Graduated cylinder. 
 
Chemical properties:- 
 

Total soluble solids in the juice were determined by using a hand refractometer. 
Acidity in the juice was calculated as ml of tartaric acid per 100 ml of juice through titration with 0.1 

normal sodium chloride using phenolphthalein as an indicator as outlined in the (A.O.A.C., 1985).  
 
Acidity (%) =    standard solution (N) x base solution (mL) x 0.075       X 100                                                                   
                                                            Total juice (mL) 
 
The equivalent weight of Tartaric acid = 0.075. 
Total juice= 5ml 
 
TSS/Acid ratio: -       =               TSS        
                                           Total Acid contents 
 
 



Middle East J. Agric. Res., 5(2): 123-131, 2016 
ISSN: 2077-4605 

 

126 

 

Total phenol:-  
 

The Folin–Ciocalteu method (Slinkard and Singleton, 1977) was used for the determination of the total 
phenol. In brief, an aliquot (1 ml) of the appropriate diluted extracts was added to a 10 ml volumetric flask, 
containing 5 ml of distilled water. Then, 0.5 ml of Folin-Ciocalteu reagent was added and the contents were 
mixed. After 3 min, 1.5 ml Na2CO3 solution of concentration 5 g/L was added and made up to a total volume of 
10 ml distilled water. After keeping the samples at 50°C (water bath) for 16 min in sealed flasks and subsequent 
cooling, their absorbances were read at 765 nm against distilled water as the blank. A calibration curve was 
constructed using Gallic acid standard solutions (0–100 mg/L). The concentration of total phenol is expressed as 
the Gallic acid equivalent (GAE) per 1 g of fresh sample. All samples were prepared in triplicate. 

 
Total anthocyanins:- 
 

The determination of the total anthocyanin was realised by the method proposed by Di Stefano et al. 
(1989). The samples were diluted with a solution consisting of 70/30/1 (v/v/v) ethanol/water/HCl (concentrated) 
and the absorbance was measured at 540 nm. Due to the lack of a malvidin-3-glucoside standard, the total 
anthocyanic contents were expressed as malvidin-3-glucoside equivalents and calculated using the following 
equation purposed by Di Stefano et al. (1989) 

TA540 nm (mg/L) = A540 nm16.7d 
Where A540 nm is the absorbance at 540 nm and d is the dilution. 
Total phenol (mg/kg):- was determined by using Apparatus: Spectrophotometer double beam, Labomed, INC. 
Model: UVD-2950, Glass Cell. 
 
Statistical analysis 
 
            The experimental design was a Randomized Complete Blocks Design with three replications for each 
treatment. Analysis of variance (ANOVA) was carried out with SPSS software. Differences between means 
were assessed by Duncan’s multiple range test with differences being considered significance at P < or = (5%). 

 
Results and Discussion 
 
Leaf constituents including 
 
 Total chlorophyll content:- 
 

Data in Table 1 proved that all treatments had positive effects on the total chlorophyll compared with the 
control treatment in both seasons. There was an insignificant differences between the values of all treatments 
while, T4 gave the highest value (47.43, 50.43) compared with the other treatments including the control 
treatment which gave the lowest effect (41.57, 40.8) in the two successive seasons, respectively.  

Among functions of humic acid is accumulation of Fe, Mg, K, Ca and B in leaves, stimulating chlorophyll 
content and delaying chlorophyll degradation in the leaves and causing an increase in the synthesis of the total 
chlorophyll content (Nardi et al., 1996 and Fernández-Escobar et al., 1999).  

Antioxidants such as ascorbic and citric acids have important roles like antioxidant defense, regulation of 
photosynthesis and growth, enhancing the rates of chloroplast structure, photochemical reduction, and 
photosynthetic electron transfer as well as photosynthesis. These results are in the same line with those reported 
by (Kumar et al., 1988 and Blokhina et al., 2003). 
 
Table 1: Effect of foliar application with humic acid, ascorbic acid and citric acid on total chlorophyll, N,P,K and Fe content  

in the leaves of  Ruby seedless grapevine during 2014 and 2015 seasons 

Treatments 
Total Chlorophyll SPAD N% P% K% Fe ppm 

2014 2015 2014 2015 2014 2015 2014 2015 2014 2015 
Humic Acid 48.23 cd 48.23bcd 1.7 e 1.74 d 0.165 c 0.18 c 1.25 d 1.26 d 0.05 b 0.05 bc 
Humic+Ascorbic 49.89bcd 50.27 cd 1.65 c 1.68 b 0.255 e 0.26 d 1.29 e 1.3 e 0.02 a 0.04 ab 
Humic+citric 45.4b c 46.3 bc 1.67d 1.73 cd 0.316 f 0.32 e 1.31 f 1.32 f 0.02 a 0.04 ab 
HA+AS+Ci 47.43 d 50.43 d 1.82 f 1.84 e 0.343 g 0.35 f 1.55 g 1.56 g 0.06 c 0.06 c 
Ascorbic Acid 48.2 cd 48.53bcd 1.68d 1.72 c 0.156 b 0.163bc 1.19 b 1.21 b 0.04 b 0.04 ab 
Citric Acid 44.43 ab 45.73 b 1.63b 1.67 b 0.139 a 0.14a 1.20 b 1.22 b 0.04 b 0.04 ab 
Ascorbic+Citric 49.63 d 50.03 cd 1.65c 1.68 b 0.186 d 0.18c 1.23 c 1.24 c 0.04 b 0.04 ab 
Control 41.57 a 40.8 a 1.6a 1.65 a 0.138 a 0.15ab 1.14a 1.11 a 0.02 a 0.03 a 
SE+ 1.622 1.72 .0082 .0082 .0088 .0088 .0082 .0082 .0073 .00816 

*Means separation by Duncan's multiple range tests at P ≤ 0.05. The same letters within columns are not significantly 
different. Ascending order starts from (A) means the lowest value until reaches to the letter which has the highest value. 
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N, P,K and Fe Content %:- 
 
           The result in Table 1 reported that, the percentages of N, P, K and Fe in leaves were increased by using 
T4 (Humic+ Ascorbic+ Citric) treatment with significant difference compared with the other treatments and the 
control in two successive seasons. The highest value of N content % was found in T4 (1.82, 1.84%) compared 
with the lowest values which was obtained with the control T8 (1.6, 1.65%) in two seasons, respectively. The 
best value of P content% in leaves was found in T4 (0.343, 0.35%) and the lowest values were found with citric 
acid treatment (0.139, 0.14%) in the two investigation seasons, respectively. Namely that citric acid was failed 
to reach the significant effect on P content like the other treatments. The highest increment of K content% was 
recorded with T4 (1.55%, 1.56%) while the lowest value was found with ascorbic acid treatment (1.19, 1.21%) 
and citric acid treatment (1.2, 1.22%) in the two seasons, respectively. As for Fe content, T4 was reached to the 
highest increment (0.06) compared with the other treatments and the control in the two successive seasons.  
        The previous results are agreed with those obtained by (Tattini et al,. 1990, Talaat, 2003 and Ahmed and 
Mahdi, 2012) who reported that humic acid is effective on the uptake of nitrogen, phosphorus and potassium 
from soil and increasing their concentration in grape leaves. 
 

Total carbohydrate %, total nitrogen content %, C/N ratio and pruning wood weight  
 
            Table 2 discusses the best parameters which indicating the growth and vigor of the vines such as 
carbohydrate, nitrogen content, C/N ratio and pruning wood weight. Data demonstrated that, all treatments had 
significantly different values of total carbohydrates compared with the control treatment in both seasons. In the 
first season, T4 and T2 reached to the maximum values of total carbohydrates (41.56, 41.19%), respectively 
compared with the other treatments, while control value (T8) was (26.43%) whereas, in the second season, T4 
gave the best value of total carbohydrates (42.42%) and there were significant differences between T4 and the 
other treatments and the control which recorded the lowest value (26.83%).       
 
Table 2: Effect of foliar application with humic acid, ascorbic acid and citric acid on total carbohydrate%, total nitrogen 

content % , C/N ratio and pruning wood weight (g) on Ruby seedless grapevine during 2014 and 2015 seasons 

Treatments 
Total carbohydrate % Total nitrogen content%  C/N ratio Pruning wood weight(g) 
2014 2015 2014 2015 2014 2015 2014 2015 

Humic Acid 32.24 bc 35.38 c 2.003 c 2.005 c 16.09  a 17.65 bc 1026.7 b 1183.3 bc 
Humic+Ascorbic 41.19 e 40.37 e 2.003 c 2.004 c 20.56 d 20.14 e 966.7 b 1106.7b 
Humic+citric 36.31 d 37.81 d 2.003 c 2.005 c 18.13 bc 18.86 d 996.7 b 1103.33 b 
HA+AS+Ci 41.56 e 42.42 f 2.411d 2.431 d 17.2 abc 17.45 b 1393.3 c 1480 d 
Ascorbic Acid 31.14 bc 32.82 b 2.003 c 2.004 c 15.54 a 16.38 a 1026.7 b 1183.3 bc 
Citric Acid 29.96 b 32.72 b 1.605 b 1.606 b 18.67 c 20.37e 1160 b 1333.3 cd 
Ascorbic+Citric 33.91 cd 37.22 cd 2.003 c 2.004 c 16.93 ab 18.57 cd 933.3 b 1126.7 bc 
Control 26.43 a 26.83 a 1.404 a 1.408 a 18.82 c 19.08 d 620 a 683.3 a 
SE+   1.43 0.91 .003 .0030 .746 .493 102.6 92.25 

*Means separation by Duncan's multiple range tests at P ≤ 0.05. The same letters within Columns are not significantly 
different. Ascending order starts from (A) means the lowest value until reaches to the letter which has the highest value. 
         
  The results proved that all treatments had a positive effect on the content of total nitrogen in pruning wood 
compared with the control in the two successive seasons. There were significant differences between T4 and the 
other treatments and the control in both seasons whereas, the highest value of nitrogen was found in T4 (2.411, 
2.431%) and the lowest value was found in T6 (1.605, 1.606%) in the two investigated seasons, respectively. 
Hence, conclude that, T4 which included the combination between (humic acid, ascorbic acid and citric acid) 
was the best treatment concerning these parameters more than the treatments (T2, T3 and T7) which included two 
components compared with treatments (T1, T5 and T6) which included single component. 
          C/N ratio is a parameter which illustrates the relation between total carbohydrates and nitrogen in cane of 
vine thus, it can indicate the vigor status of the vine .The result in the same table clarified that, if the content of 
nitrogen was less than carbohydrates, the C/N ratio will be increased and the reverse. In the first season, T2 gave 
the highest value of C/N ratio (20.56 %) due to it had a high percentage of carbohydrates relative to the nitrogen 
the same case in the second season where T2 and T6 had the highest values of C/N ratio (20.14, 20.37%), 
respectively. 
          Data explained that, all treatments gave positive effects on pruning wood weight compared with the 
control. The treatment which included combination between humic acid, ascorbic acid and citric acid gave the 
highest value of pruning wood weight (1393.3, 1480g) compared with the control (620,683.3g), respectively in 
successive seasons. There were significant differences between T4 and the other treatments while there were no 
significant differences among the other treatments in both seasons. 
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          It is well known that, there is a positive relationship between photosynthesis and the content of 
carbohydrates and nitrogen in the canes of vine therefore, when the photosynthesis process increased the content 
of carbohydrates and nitrogen increased too. In general the plant uses the carbohydrates in different biological 
processes such as growth and storage a part of them to take advantage of the new growth (Abass and Zen-
Elabeden, 2012).  
          Pruning wood weight is the last result of vine activity during the previous season as food materials can be 
stored in all parts of the vine through summer and fall and remain stored until the following spring. Therefore, 
weight of pruning wood can indicate the vigor status of the vine and refer to it growth during the last summer. 
Hence, carbohydrates/nitrogen ratio (C/N ratio) and pruning wood weight are the best parameters indicating the 
growth and vigor of the vines. (Masoud, 2012) 

 
Berries and juice properties:- 
   
 Physical properties:-  
 
Cluster weight , 100 berries weight and Juice volume of 100 berries :- 
  
          The results in Table 3 descried that; all treatments increased the cluster weight compared with control in 
two successive seasons. The highest value was found in T4 (986.67, 1063.33 g) while the lowest value was 
found in T8 (700, 773 g) in the two seasons, respectively. Whereas, there were insignificant values between T2, 
T4 and T7 which clarified that, to get the highest value of cluster weight, it suggests using the combination 
between at least two components. 
 
Table 3: Effect of foliar application with humic acid, ascorbic acid and citric acid on cluster weight, 100 berries weight and 

juice volume on Ruby seedless grapevine during 2014 and 2015 seasons  

Treatments 
Cluster weight(g) 100 berries weight(g) Juice volume(ml) 

2014 2015 2014 2015 2014 2015 
Humic Acid 753.3 b 880 b 268.7bc 260ab 168.3b 156.7a 
Humic+Ascoic 956.7de 988.3cd 266.7bc 270ab 165b 166.7ab 
Humic+citric 900cde 943.3bc 278.3c 280bc 170b 168.3ab 
HA+AS+Ci 986.7e 1063.3d 263.3bc 283.3c 165b 168.3ab 
Ascorbic Acid 843.3 c 1001.6cd 253.3bc 268.3ab 150b 165ab 
Citric Acid 700 b 883.3 b 243.3 b 261.7ab 140a 166.7ab 
Ascorbic+Citrc 921.7cde 1033.3cd 271.7c 280bc 166.7b 170b 
Control 610a 773.3a 195 a 258.3 a 163.3a 156.7a 
SE+ 36.95 47.09 11.89 8.7 5.951 5 

*Means separation by Duncan's multiple range tests at P ≤ 0.05. The same letters within columns are not significantly 
different. Ascending order starts from (A) means the lowest value until reaches to the letter which has the highest value. 
 
The data in Table 3 demonstrated that, the weight of 100 berries increased with the all treatments compared with 
the control in the both successive seasons. The lowest value was found in control (195, 258.33 g), respectively 
in two seasons. There were a few differences between treatments in the two seasons. It is known that, there was 
positive relation between cluster weight and berries weight. 
           Data in the same table found that, the lowest values for juice volume were found in T6 and T8 (150 and 
140 ml), respectively in the first season and in T1 and T8 (156,67ml) in the second season whereas, the other 
treatments increased the juice volume and there was a small difference between them. 
           Foliar application of humic acid causes a considerable increase in berry size specially weight and width 
of berries and thus, increased in cluster weight compared with the control treatment. Is probably ascribes as the 
functions of humic acid, which have the same effects of some kinds of hormones such as auxin, gibberellin and 
cytokinin which their activities affect on the volume and weight of berries. These results are in agreement with 
data reported by other authors who used commercial humic acid (Ferrara and Brunetti, 2008). 
          Foliar application with antioxidant materials such as ascorbic acid and citric acid have positive effect on 
berry weight and dimensions thus, cluster weight and yield are increased due to the increase of cell division and 
cell enlargement which related with on the leaf area. The present results are supported by those of (Maximos et 
al., 1975 and Wassel, 1984). 

 
Chemical properties (T.S.S, acidity, T.S.S/ acid ratio, total phenol and total anthocyanin):- 
 

The results in Table 4 explained the effect of treatments on chemical properties of berry juice and 
compared them with the control during the two successive seasons. Where the treatments which included humic 
acid (T1, T2, T3 and T4) had the high level of TSS% compared with the other treatments and the control in both 
seasons. 
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The results proved that, the best value of acidity% was found in T1 (0.504, 0.487%), and the least value was 
found in T4 (0.415, 0.411%) in both seasons, respectively compared with the other treatments and the control 
while the other treatments had insignificant differences between them and with the control in the two successive 
seasons. Treatments did not give significant values compared with control be due to increase in number of berry 
per cluster and rival for receipt photosynthesis metabolite (Ebadi et al., 2001) 

Data clarified that, the value which found in T4 (47.46, 48.64) in both seasons, respectively was the best 
effect on TSS/acid ratio compared with the other treatments and control. 

 Data demonstrated that, all treatments gave the positive effects and significantly increased the total phenol 
compared with the control in the both seasons. In the first season T4 (55.25 mg/kg) reached to the highest value 
of total phenol and had a significant difference than the other treatments while in the second season T4, T2 and 
T7 achieved the maximum values (55.53, 54.71 and 53.9 mg/kg), respectively and there were insignificant 
differences between them but significant difference with other treatments. 

The result showed that, the total anthocyanin was significantly increased with all treatments compared with 
control in two investigated seasons. The highest value was achieved by T4 (0.756, 0.777) while the lowest 
values were found in T5 and T6 (0.540, 0.529) in the first season, respectively and in T6 (0.542) in the second 
season.  

These results are in harmony with those obtained by (Wassel et al., 2007, Ferrara and Brunetti, 2008, 2010 
and Unlu et al., 2010). 

 
Table 4: Effect of foliar application with humic acid, ascorbic acid and citric acid on TSS%, acidity%,   TSS/acid ratio, total 

phenol(mg/kg) and total anthocyanin(O.D at 540 nm) on Ruby seedless grapevine during 2014 and 2015 seasons 

Treatments 
TSS % Acidity% TSS/acidity Total phenol (mg/kg) 

Total  anthocyanin 
(O.D at 540 nm) 

2014 2015 2014 2015 2014 2014 2014 2015 2014 2015 
Humic Acid 19.3 bc 20 c 0.504 c 0.487 e 38.35 a 41.11 a 38.33 b 38.9 b 0.622 c 0.634 d 
Humic+Ascoic 19 abc 19.7 bc 0.431 ab 0.429bcd 44.12bc 45.8bcd 53.64fg 54.71f 0.677 e 0.688 f 
Humic+citric 19 abc 20 c 0.428 ab 0.419abc 44.36bc 47.7cd 51.38 e 51.73 e 0.68 e 0.693 g 
HA+AS+Ci 19.7 c 20 c 0.415 a 0.411a 47.46 c 48.64 d 55.25g 55.53 f 0.756 f 0.777 h 
Ascorbic Acid 18.3 a 18.3 a 0.442 b 0.441 d 41.54ab 41.6 a 49.06 d 49.6 d 0.540 b 0.554 c 
Citric Acid 18.7 ab 18.7 a 0.436 b 0.434cd 42.96 b 43.09ab 42.40 c 42.8 c 0.529 b 0.542 b 
Ascorbic+Citrc 19 abc 19 ab 0.425ab 0.417ab 44.67bc 45.6bc 53.43 f 53.9 f 0.650 d 0.66 e 
Control 18.3 a 18.7 a 0.439 b 0.430bcd 41.84 b 43.42ab 35.28a 35.82 a 0.467 a 0.478 a 
SE+ 0.37 .33 .00832 .0067 1.55 1.325 .8151 .788 0.0053 0.0022 

*Means separation by Duncan's multiple range tests at P ≤ 0.05. The same letters within columns are not significantly 
different. Ascending order starts from (A) means the lowest value until reaches to the letter which has the highest value. 
 
Conclusion 
 
           This research proved that, the foliar application with humic acid, ascorbic acid and citric acid used either 
as individual or in combination form, had ability to increase and improve physical and chemical properties of 
Ruby seedless grapevine cultivar. In addition, the important of use them is a promising natural resource that can 
be used as an alternative to synthetic fertilizers for increasing crop production and reducing of chemical 
fertilizers application and hence reducing both of the environmental pollution and the fertilizers cost. Discussion 
recommended that, the treatment which includes the combination of humic acid, ascorbic acid and citric acid 
reached to the best increment of quality and improvement when used as a foliar application where it is more 
advantage than soil application because of rapid response and effectiveness. 
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